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(54) Electronic module 

(57) An electronic module (1 ) of the invention is so 
structured that a plurality of first electronic components 
(52) are mounted in a top surface of a card-like substrate 
(51); a first radiating board (53) is commonly stuck to 
two or more top surfaces of the first electronic compo- 
nents (52); a plurality of second electronic components 



(54) are mounted on a bottom surface of the substrate 
(51); and a second radiating board (55) is commonly 
stuck to two or more bottom surfaces of the second elec- 
tronic components (54). The heat generated by high- 
speed operation of the first and second electronic com- 
ponents is radiated to outside air through the first and 
second radiating boards. 
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Description 

BACKGROUND OF THE INVENTION 

Technical Field of the Invention 

[0001] The present invention relates to an electronic 
module in which a plurality of electronic components are 
mounted on at least either of a top surface and a bottom 
surface of a card-like substrate and, more particularly, 
to an electronic module that can provide an efficient 
cooling of the electronic components. 

Description of the prior art 

[0002] In recentyears, a mass storage device is being 
desired in computers such as notebook-sized personal 
computers. In terms of size limitation and expandability 
of the computer devices, a storage device in which elec- 
trical components, such as DRAM, are mounted directly 
on a mother board of a computer is on the decline. In 
place of this type of storage device, another type of stor- 
age device is now in the mainstream in which an elec- 
tronic module, in which a plurality of electronic compo- 
nents such as DRAM are mounted on a multilayer print- 
ed board on which circuit wiring is formed, to have a pre- 
determined memory capacity, is mounted-on the mother 
board through a connector. 

[0003] This only requires that only the connector for 
permitting the electrical connection of the electrical 
module is mounted onto the mother board of the com- 
puter devices by soldering or the like, thus enabling the 
large-capacity electronic components to be placed on 
the motherboard by making the large-capacity electron- 
ic components compact by enhancing storage capacity 
of the electronic module. Also, the electronic module, 
which is easy for attachment to and detachment from 
the connector, can provide enhanced expandability. 
[0004] However, with the speeding up of the electron- 
ic components such as direct DRAM mounted on the 
electronic module, a tendency develops to increase 
electric power consumption of the electronic compo- 
nents and thus increase heat generation values of the 
electronic components themselves. This causes possi- 
ble fears of deterioration of the refresh characteristic 
and performance of the electronic module. 

SUMMARY OF THE INVENTION 

[0005] It is a primary object of the invention to provide 
an electronic module that can permit an efficient cooling 
of electronic components. 

[0006] It is a secondary object of the invention to pro- 
vide an electronic module that can permit an efficient 
cooling of electronic components mounted on the both 
sides of the top and bottom of the substrate. 
[0007] It is a tertiary object of the invention to provide 
an electronic module connected with a connector that 



2 

can permit an efficient cooling of electronic components 
mounted on both sides of the top and bottom of the sub- 
strate when the electronic module is fitted to a mother 
board through the connector to be in parallel thereto. 

5 [0008] A first aspect of the invention to accomplish the 
primary object provides an electronic module compris- 
ing a card-like substrate, a plurality of electronic com- 
ponents mounted on at least one of a top surface and a 
bottom surface of the substrate to be arranged in parallel 

10 to the substrate, and a radiating board commonly 
mounted on two or more exposed surfaces of the elec- 
tronic components. 

[0009] This produces the result that the heat generat- 
ed from two or more electronic components is transmit- 
15 ted to the radiating board commonly mounted on the flat 
exposed surfaces of the electronic components and ra- 
diated therefrom. 

[001 0] A second aspect of the invention to accomplish 
the secondary object provides an electronic module 

20 comprising a card-like substrate, a plurality of first elec- 
tronic components mounted on a top surface of the sub- 
strate, a first radiating board commonly stuck on two or 
more top surfaces of the first electronic components, a 
plurality of second electronic components mounted on 

25 a bottom surface of the substrate, and a second radiat- 
ing board commonly stuck on two or more bottom sur- 
faces of the second electronic components. 
[0011] This produces the result that the heat generat- 
ed from the first and second electronic components 

30 mounted on the top and bottom surfaces of the substrate 
is transmitted to the first and second radiating boards 
mounted on the top and bottom surfaces of the substrate 
and is radiated therefrom. 

[0012] To enhance the radiation of heat from the first 

35 and second radiating boards, each of the first radiating 
board and the second radiating board is preferably pro- 
vided with a number of fins. Further, the fins are prefer- 
ably formed by convex strips and concave strips arrayed 
alternately in a curved configuration. 

40 [0013] A third aspect of the invention to accomplish 
the tertiary object provides an electronic module con- 
nected with a connector, wherein the electronic module 
comprises a card-like substrate, a plurality of first elec- 
tronic components mounted on a top surface of the sub- 

45 strate, a first radiating board commonly stuck on two or 
more top surfaces of the first electronic components, a 
plurality of second electronic components mounted on 
a bottom surface of the substrate, and a second radiat- 
ing board commonly stuck on two or more bottom sur- 

50 faces of the second electronic components, and where- 
in the connector comprises a housing means to hold the 
electronic module to a mother board in substantially par- 
allel to the mother board and a ventilation means, pro- 
vided in the housing means, for permitting air to pass 

55 through along the electronic module. 

[0014] This permits air to flow over the second radiat- 
ing board mounted on the bottom of the substrate as 
well through the ventilation means provided in the hous- 
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ing means, thus producing the result that the first radi- 
ating board on the top side and the second radiating 
board on the bottom side can be cooled equally. 
[0015] To enhance the radiation of heat from the first 
and second radiating boards, each of the first radiating 5 
board and the second radiating board is preferably pro- 
vided with a number of fins which are formed by convex 
strips and concave strips arrayed alternately and ex- 
tending along a long side direction or a short side direc- 
tion of the substrate. 10 
[001 6] Other and further objects, features and advan- 
tages of the invention will appear more fully from the fol- 
lowing description taken in connection with the accom- 
panying drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

FIG. 1 is a perspective view of an electronic module 20 
fitted with radiating boards; 
FIG. 2 is a side elevation view of the electronic mod- 
ule fitted with the radiating boards; 
FIG. 3 are top views showing the configuration of 
fins arranged along a short side direction of the ra- 25 
diating board; 

FIG. 4 are top views showing the configuration of 
fins arranged along a long side direction of the ra- 
diating board; 

FIG. 5 is a perspective view of an electronic module 30 
connected with a connector; and 
FIG. 6 is a sectional view of the electronic module 
connected with the connector. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 35 

[0018] In the following, the preferred embodiments of 
the invention will be described with reference to the ac- 
companying drawings. FIG. 1 is a perspective view of 
an electronic module 1 fitted with radiating boards 53, 40 
55. FIG. 2 is a side elevation view of the same. 
[0019] In FIGS. 1 and 2, the card-like module 1 com- 
prises a substrate 51 , a plurality of first electronic com- 
ponents 52 mounted on a top surface of the substrate 
51 , a first radiating board 53 stuck commonly to two or 45 
more top surfaces of the first electronic components 52, 
a plurality of second electronic components 54 mounted 
on a bottom surface of the substrate 51 , a second radi- 
ating board 55 mounted on a bottom surface of the sub- 
strate 51 , a second radiating board 55 stuck commonly so 
to two or more bottom surfaces of the second electronic 
components 54 and conductive pads 56, 57 fitted to the 
top and bottom surfaces of the substrate 51 at front ends 
thereof, and locking recesses 58 provided at both lateral 
sides of the substrate 51 . 55 
[0020] The substrate 51 has a rectangular configura- 
tion having a short side dimension and a long side di- 
mension. A variety of substrates including a resin sub- 



strate, a ceramic substrate, a glass-epoxy substrate, a 
flexible substrate and a metal substrate can be used as 
the substrate 51 . A monolayer substrate and a multilay- 
er substrate can both be used for the substrate 51 . The 
use of the multilayer substrate, in particular, provides an 
increased degree of freedom in routing the wire between 
the electronic components 52, 54 and the conductive 
pads 56, 57. 

[0021] The first and second electronic components 
52, 54 mounted on the top and bottom surfaces of the 
substrate 51 include a memory chip such as DRAM for 
high-speed operation, an IC chip, a chip capacitor, a 
chip resistor and have flat exposed surfaces extending 
in parallel to the substrate 51 . In the illustrated example, 
four flat memory chips are arranged at regular intervals 
in the long side direction to be in parallel to the substrate 
51 and fixed to the top surface of the substrate 51 by 
appropriate adhesive or equivalent. The second elec- 
tronic components 54 are also fixed to the bottom sur- 
face of the substrate 51 in the same manner as in the 
first electronic components 52. 

[0022] The first radiating board 53 for the first elec- 
tronic components 52 mounted on the top surface of the 
substrate 51 is made of a metal plate having good ther- 
mal conductivity and electroconductivity such as alumi- 
num and is stuck to top flat exposed surfaces of the first 
electronic components 52 through an adhesive, an ad- 
hesive tape or a adhesive sheet. The first radiating 
board 53 has a size to be commonly mounted on two or 
more first electronic components 52 of high heat gener- 
ation. In the illustrated example, the first radiating board 
53 has an area to cover the entire exposed surfaces of 
four electronic components 52. A high thermal conduc- 
tivity adhesive is selected among the adhesives used 
for adhesive bonding the first radiating board 53. The 
second radiating board 55 for the second electronic 
components 54 mounted on the bottom surface of the 
substrate 51 is also stuck to the second electronic com- 
ponents 54 on the bottom of the substrate 51 in the same 
manner as in the first radiating board 53. If the first elec- 
tronic components 52 are different in height from each 
other or the second electronic components 54 are dif- 
ferent in height from each other, the first radiating board 
53 or the second radiating board 55 may be provided, 
at a part of its bottom, with a concave surface or a con- 
vex surface to ensure the adhesion between the radiat- 
ing boards and electronic components respectively. 
[0023] To allow air to flow in the short side direction 
of the electronic module 1, as shown in FIG. 3(a), fins 
63, which comprise convex strips 61 and concave strips 
62 arrayed alternately and extending in the short side 
direction of the electronic module 1 , are provided on the 
first radiating board 53 and the second radiating board 
55, respectively. To enhance the cooling efficiency of the 
air flowing in the widthwise direction of the electronic 
module 1 , the convex strips 161 and concave strips 1 62 
of the fins 163 are preferably curved into valley config- 
uration in view of a longitudinal line of the first radiating 
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board 153 and the second radiating board 155, as 
shown in FIG. 3(b). Alternatively, the convex strips 261 
and concave strips 262 of the fins 263 are preferably 
curved into hill configuration in view of a longitudinal line 
of the first radiating board 253 and the second radiating 
board 255, as shown in FIG. 3(c). It should be noted that 
the longitudinal line is not only the center line as illus- 
trated but a line shifted from the center toward either 
short side. 

[0024] To allow air to flow in the longitudinal direction 
of the electronic module 1, as shown in FIG. 4(a), fins 
363, which comprise convex strips 361 and concave 
strips 362 arrayed alternately and extending in the long 
side direction of the electronic module 1 , are provided 
on a first radiating board 353 and a second radiating 
board 355, respectively. To enhance the cooling efficien- 
cy of the air flowing in the long side direction of the elec- 
tronic module 1, the convex strips 461 and concave 
sirips 462 of the fins 463 are preferably curved into val- 
ley configuration in view of a short side line of the first 
radiating board 453 and the second radiating board 455, 
as shown in FIG. 4(b). Alternatively, the convex strips 
561 andconcave strips 562 of the fins 563 are preferably 
curved into hill configuration in view of a short side line 
of the first radiating board 553 and the second radiating 
board 555, as shown in FIG. 4(c). It should be noted that 
the short side line is not only the center line as illustrated 
but a line shifted from the center toward either of the 
long sides. 

[0025] Operation of the electronic module 1 thus con- 
structed will be described with reference to FIGS. 1 and 
2. The first and second electronic components 52, 53 
on the top side and bottom side of the electronic module 
1 generate heat by the high-speed operation. The first 
and second radiating boards 53, 55 are stuck to the 
whole area of the exposed surfaces of the first and sec- 
ond electronic components 52, 53, so that the heat gen- 
erated from the first and second electronic component 
52,54, is transmitted to the first and second radiating 
boards 53, 55. As air flows in the direction indicated by 
an arrow in FIG. 1 with respect to the short side direction 
of the electronic module 1, it flows along the convex 
strips 61 and the concave strips 62 of the fins 63 of each 
of the first and second radiating boards 53, 55, so that 
interchange of heat is made in the fins 63 to radiate the 
heat generated from the first and second electronic 
components 52,54. 

[0026] The first radiating board 53 and the second ra- 
diating board 55 are commonly fitted to two or more first 
electronic components 52 and two or more second elec- 
tronic components 54, respectively, so that the heat-ra- 
diation efficiency is enhanced, as compared with the 
case where the radiating boards are each fitted to the 
individual electronic components. Even when the elec- 
tronic components 52, 54 are fitted to the top and bottom 
of the substrate 51, since the radiating boards 53, 55 
are provided for the top and bottom electronic compo- 
nents 52, 54, the radiation of heat from the electronic 



components 52, 54 is facilitated and thus thermal stor- 
age is prevented. 

[0027] It should be noted that the present invention is 
applicable not only for the device wherein the electronic 
5 components are mounted on the top and bottom of the 
substrate 51 of the card-like electronic module 1 but also 
for the device wherein the electronic components are 
mounted on only one of the top and bottom of the sub- 
strate 51 . 

io [0028] Referring to FIG. 5, there is shown a perspec- 
tive view of the electronic module connected with the 
connector FIG. 6 is a sectional view of the same. With 
reference to FIGS. 5 and 6, a suitable connector 2 for 
the electronic module 1 in which the electronic compo- 
*5 nents 52, 53 are mounted on the top and bottom of the 
substrate 51 will be described below. 
[0029] The connector 2 shown in FIG. 5 comprises a 
housing (housing means) 1 0 having a main body 1 1 and 
a pair of arms 12,13 integrally extending from both ends 
of the main body 11 in a perpendicular direction; base 
portions 14, 15 and 16, 17 of the pair of arms 12, 13 
which are arranged in front and rear and integrally ex- 
tend downward therefrom, a first ventilation hole (venti- 
lation means) 21 provided between basse portions 
14,16 under the main body 1 1 ; and a pair of second ven- 
tilation holes (ventilation means) 22, 23 which are pro- 
vided between the base portions 14, 15 and under the 
arm 1 2 and between the base portions 16,17 and under 
the arm 13, respectively. 

[0030] As shown in FIG. 6, the main body 11 has a 
cavity 25, formed at about a perpendicular center por- 
tion thereof, for receiving therein the front end of the 
electronic module 1. The main body 11 has a structure 
wherein front contacts 26 having one end connectable 
with the upper conductive pad 56 of the electronic mod- 
ule 1 and the other end connectable with a mother board 
(not shown) can be press-inserted into the main body 
and also rear contacts 27 having one end connectable 
with the lower conductive pad 57 of the electronic mod- 
ule 1 and the other end connectable with the mother 
board (not shown) can be press-inserted into the main 
body. 

[0031] The front contacts 26 are each stamped into a 
cantilever arm shape, having one end 261 biased in- 
wardly of the cavity 25, a fitting portion 262 to be fitted 
into the main body 11 , a vertically extending portion 263 
extending downward across the first ventilation hole 21 , 
and the other end 264 extending along a lower end of 
the base portion 14. 

[0032] The rear contacts 27 are each stamped into a 
cantilever arm shape, having one end 271 biased in- 
wardly of the cavity 25, a fitting portion 272 to be fitted 
into the main body 11 , a vertically extending portion 273 
extending downward across the first ventilation hole 21 , 
and the other end 274 extending along the lower end of 
the base portion 14. 

[0033] In FIG. 5, the right and left arms 1 2, 1 3 are sym- 
metrical with respect to a center line of the main body 
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11. The arms 12, 13 have slots 28 for both ends of the 
electronic module 1 to be guided or supported in. The 
slots 28 have projections 29 formed on the way thereof 
to correspond to the recesses 58 formed in the both 
ends of the electronic module 1 . 
[0034] The first ventilation hole 21 is provided be- 
tween the base portions 1 4, 1 6 and under the main body 

11. Although the front and rear contacts 26, 27 extend 
downward from top to bottom across the ventilation hole 
21, air flows through gaps between the adjacent front 
contacts 26 and gaps between the adjacent rear con- 
tacts 27. 

[0035] The second ventilation holes 22, 23 are pro- 
vided between the base portions 14, 15 and under the 
arm 1 2 and between the base portions 16,17 and under 
the arm 13, respectively. Preferably, the ventilation 
holes 22, 23 each have such a slanted surface 31 as to 
increase in opening toward the outside, for ease of air 
suction. The first ventilation hole 21 andthe second ven- 
tilation holes 22, 23 are not limited to the apertures 
opening to the bottom but may be formed into quadran- 
gular apertures closing at the bottom. 
[0036] The main body 11, the arms 12, 13 and the 
base portions 14, 15, 16, 17 are formed into one piece 
by use of insulating resin. The main body 11 and the 
arms 12,13 may be formed separately so that they can 
be combined into one by fitting engagement. The base 
portions 1 4, 1 5, 1 6, 1 7 may also be combined with the 
arms 12, 13 by fitting engagement. Further, in place of 
the base portions 14, 15 provided at the both ends of 
each of the arms 12, 13, the base portions may alterna- 
tively be provided at both ends of the long side direction 
of main body 11. 

[0037] The fitting of the connector 2 and the electronic 
module 1 thus structured will be described with refer- 
ence to FIGS. 5 and 6. The both of the short sides di- 
rection of the substrate 51 of the electronic module 1 
are inserted in the slots 28. While the pair of the arms 

12, 13 are pushed outward by the projections 29 in the 
slots 28, the electronic module 1 is inserted until the re- 
cesses 58 in the electronic module 1 are engaged with 
the projections 29. Then, the front end of the electronic 
module 1 is received in the cavity 25 and the conductive 
pads 56, 57 are brought into contact with one ends 261 , 
271 of the contacts 26, 27, to make electric connection 
between the electronic module 1 and the contacts 26, 
27, as shown in FIG. 6. Thereafter, the electronic mod- 
ule 1 is held by the pair of arms 12, 13 at both ends 
thereof. 

[0038] As shown in FIGS. 5 and 6, the electronic mod- 
ule 1 is mounted on the mother board 3 through the con- 
nector 2. Cooling airstream 32 is produced along the 
mother board 3. The airstream 32 entering from the side 
opposite the fitting side of the electronic module 1 is di- 
vided into three branches of an airstream 33 passing 
through the first ventilation hole 21 and airstreams 34, 
35 passing through the second ventilation holes 22, 23. 
As a result of this, the airstream is produced on the bot- 



tom surface of the electronic module 1 , so that the elec- 
tronic components 54 mounted on the bottom surface 
of the electronic module 1 are efficiently cooled by the 
airstream through the radiating board 55. Also, the air- 
5 stream 32 is also produced on the top surface of the 
electronic module 1 , so that the electronic components 

52 mounted on the top surface of the electronic module 
1 are also cooled by the airstream through the radiation 
boad 53 simultaneously. 

10 [0039] In the notebook-sized personal computer, the 
connector 2 is fixed on the mother board 3 with a little 
vertical space therebetween, and the electronic module 
1 is fitted to that connector 2. The electronic module 1 
is surrounded on three sides thereof by the housing 10 

15 of the connector 2. Because of this, the electronic mod- 
ule 1 is prone to be stuffy at the bottom. However, since 
the ventilation holes 21 , 22, 23 are provided in the hous- 
ing 10 of the connector 2, the air is permitted to flow 
through the bottom of the electronic module 1 as well as 

20 through the top of the same. Since the radiating board 
53, 55 is commonly mounted on the electronic compo- 
nents 52, 54 on the top and bottom of that electronic 
module 1 , the electronic components 52, 54 are permit- 
ted to be cooled with efficiency. 

25 [0040] In a case where the ventilation holes 22, 23 
provided under the arms 12, 13 of the connector 2 are 
closed, the airstream 32 will flow toward the ventilation 
hole 21 . In this case, the fins 63, 1 63, 263 are oriented 
to extend along the widthwise direction of the electronic 

30 module 1 , as shown in FIG. 3, so that the radiating board 

53 (55), 153 (155), 253 (255) can operate efficiently. 
[0041] In another case where the ventilation hole 21 
provided under the main body 11 of the connector 2 is 
closed, the airstream 32 will flow toward either of the 

35 ventilation holes 22, 23. In this case, the fin 363, 463, 
563 are oriented to extend along the long side direction 
of the electronic module 1, as shown in FIG. 4, so that 
the radiating board 353 (355), 453 (455), 553 (555) can 
operate efficiently. In this case, modification may be 

40 made of the housing of the connector 2 by forming it 
from two separate components of a first member for 
supporting the front side of the electronic module 1 and 
a second member for supporting the rear side of the 
same. 

45 

Claims 

1. An electronic module (1) comprising a card-like 
so substrate (51 ), a plurality of electronic components 
(52, 54) mounted on a least one of a top surface 
and a bottom surface of said substrate (51) to be 
arranged in parallel to said substrate, and a radiat- 
ing board (53, 55, 153, 155, 253, 255, 353, 355, 
55 453, 455, 553, 555) commonly mounted on two or 
more exposed surfaces of said electronic compo- 
nents. 
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2. An electronic module (1) comprising a card-like 
substrate (51), a plurality of first electronic compo- 
nents (52. 54) mounted on a top surface of said sub- 
strate, a first radiating board (53) commonly stuck 

on two or more top surfaces of said first electronic 5 
components (52), a plurality of second electronic 
components (54) mounted on a bottom surface of 
said substrate, and a second radiating board (55) 
commonly stuck on two or more bottom surfaces of 
said second electronic components (54). 10 

3. An electronic module according to Claim 2, wherein 
each of said first radiating board (53) and said sec- 
ond radiating board (55) is provided with a number 

of fins (63). is 



4. An electronic module (1) according to Claim 3, 
wherein said fins (63) comprise convex strips (61) 
and concave strips (62) which are arrayed alter- 
nately in a curved configuration. 20 

5. An electronic module (1 ) connected with a connec- 
tor (2), wherein said electronic module (1) compris- 
es a card-like substrate (51). a plurality of first elec- 
tronic components (52) mounted on a top surface 25 
of said substrate (51), a first radiating board (53) 
commonly stuck on two or more top surfaces of said 
first electronic components (52), a plurality of sec- 
ond electronic components (54) mounted on a bot- 
tom surface of said substrate (51 ) and a second ra- 30 
diating board (55) commonly stuck on two or more 
bottom surfaces of said second electronic compo- 
nents (54), and 

wherein said connector (2) comprises a hous- 
ing means (1 0) to hold said electronic module (1 ) to 35 
a mother board in substantially parallel to said 
mother board and a ventilation means (21 ), provid- 
ed in said housing means, for permitting air to pass 
through along said electronic module. 

40 

6. An electronic module (1 ) connected with a connec- 
tor (2) according to Claim 5, wherein each of said 
first radiating board (53) and said second radiating 
board (55) is provided with a number of fins (63) 
comprising convex strips (61) and concave strips 45 
(62) which are arrayed alternately and extended 
along a long side direction or a short side direction 

of said substrate. 
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(54) Electronic module 

(57) An electronic module (1) of the invention is so 
structured that a plurality of first electronic components 
(52) are mounted in atop surface of a card-like substrate 
(51); a first radiating board (53) is commonly stuck to 
two or more top surfaces of the first electronic compo- 
nents (52); a plurality of second electronic components 



(54) are mounted on a bottom surface of the substrate 
(51); and a second radiating board (55) is commonly 
stuck to two or more bottom surfaces of the second elec- 
tronic components (54). The heat generated by high- 
speed operation of the first and second electronic com- 
ponents is radiated to outside air through the first and 
second radiating boards. 
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